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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



(57) [Claim(s)] 

[Claim 1] (I) At least one sort of ethylene (**) polymers chosen from alpha olefin (**) polymer B 
following [ of the A carbon numbers 3-12 ] (Bl) - (B4), or low density polyethylene according [ a 
rubber (Bl) consistency ] to a less than three 0.86 - 0.94 g/cm high-pressure radical polymerization 
method Or ethylene and an alpha olefin copolymer, (B-2) ethylene vinyl ester copolymer, Ethylene (B3) 
alpha, beta-unsaturated-carboxylic-acid alkyl ester copolymer, and the polymer (component I) 100 
weight section containing (B4) rubber (II) Inorganic flame retardant It is a constituent containing the 30 
- 200 weight section. The content of the alpha olefin (**) polymer (A) in a polymer component (I) 10 - 
90 % of the weight, The wear-resistant fire retardancy constituent which the content of an ethylene (**) 
polymer or rubber (B) is 90 - 10 % of the weight, and is characterized by having Eq for at least one sort 
of functional groups chosen from following a-f into the polymer component (I) 10-8 to ten to 3 g per lg 
of all polymer components. 

a: A carboxylic-acid radical or an acid anhydrous radical, b:epoxy group, c:hydroxyl, d:amino group, 
e:alkenyl annular imino ether radical f : silane radical 



[Translation done.] 



http.V/ww4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.ipdl.n... 1/30/2006 



JP,3280099,B [DETAILED DESCRIPTION] 



Page 1 of 12 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the fire-resistant constituent in which there is drip- 
proof nature by char (carbonization layer) formation in more detail about a wear-resistant fire retardancy 
constituent at the time of combustion while there is no generating of toxic gases, such as halogen gas, at 
the time of combustion, flexibility, a mechanical property, and chemical resistance are held, and it 
excels especially in abrasion resistance and thermal resistance, and high fire retardancy is shown. 
[0002] 

[Description of the Prior Art] Polyolefine system resin is general-purpose resin with most need which is 
fabricated by the various fabricating methods, such as extrusion molding and injection molding, by a 
film, a sheet, a pipe, a container, an electric wire, the cable, etc., and is used for many applications as 
home use and industrial use from the place which is excellent in a physical property and chemical 
property. Since the above-mentioned polyolefine system resin is a flammability, the approach for 
carrying out flameproofing of this is variously proposed from the former. It is the approach of carrying 
out flameproofing as the most general approach by adding organic flame retarders, such as a halogen or 
the Lynn system, to this polyolefine system resin. However, although these flame retarders have 
effectiveness with little loadings, they have the fault of generating gas harmful at the time of 
combustion. So, by recently, there is no generating of harmful gas at the time of combustion, and the 
approach of adding the hydrate of inorganic metallic compounds, such as an aluminum hydroxide and a 
magnesium hydroxide, as a flame retarder of a pollution-free mold by low **** is examined variously 
(JP,2-53845,A, JP,2-145632,A). However, in the fire-resistant constituent which used the inorganic 
flame retardant, in order to raise the fire retardancy, it needs to be high-filled up with an inorganic flame 
retardant. However, since a mechanical strength, and flexibility and workability not only fall, but the 
fault of spoiling abrasion resistance remarkably will be produced if a fill is raised It vibrates under hot 
severe conditions at the time of conveyance or anticipated use at the time of wiring and an assembly at 
the time of manufacture. Electrical insulation materials, such as an electric wire, a cable, etc. with which 
it is easy to receive a trauma by friction etc., and abrasion resistance is moreover required with fire 
retardancy, There is a problem that it is inapplicable to mold goods, such as interior material, such as 
electric ingredients, such as the protecting tube and joint covering, a sheet, and flooring, a cabinet, and a 
box. the technique (JP,62-252442,A --) which constructs a bridge under existence of a bridge formation 
assistant in order to solve these problems The approach using the ethylene-alpha olefin copolymer by 
which conversion was carried out with JP,62-275139,A, unsaturated carboxylic acid, or its derivative 
(JP,62- 1 0 1 49, A), To polyolefine system resin at intramolecular A carboxyl group Or although the 
approach (JP,2-53845,A) of making a base polymer mixture which mixed with the ethylene system resin 
containing carboxylate the thermoplastic elastomer which added the maleic acid or the maleic anhydride 
to intramolecular etc. is indicated All have the room of amelioration in workability and abrasion 
resistance, and the further amelioration is called for. 
[0003] 
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[Problem(s) to be Solved by the Invention] The wear-resistant fire retardancy constituent of this 
invention offers the fire-resistant constituent which has many good physical properties of the balance 
which made abrasion resistance and thermal resistance improve, making a mechanical strength, 
flexibility, workability, and advanced fire retardancy hold, and this constituent is used as shaping 
applications, such as a film, a sheet, a container, an electric wire, a cable, packing, a sealing compound, 
hose, and a injection product. 
[0004] 

[Means for Solving the Problem] This invention (I) At least one sort of ethylene (**) polymers chosen 
from alpha olefin (**) polymer B following [ of the A carbon numbers 3-12 ] (Bl) - (B4), or low density 
polyethylene according [ a rubber (Bl) consistency ] to a less than three 0.86 - 0.94 g/cm high-pressure 
radical polymerization method Or ethylene and an alpha olefin copolymer, (B-2) ethylene vinyl ester 
copolymer, Ethylene (B3) alpha, beta-unsaturated-carboxylic-acid alkyl ester copolymer, and the 
polymer (component I) 100 weight section containing (B4) rubber (II) Inorganic flame retardant It is a 
constituent containing the 30 - 200 weight section. The content of the alpha olefin (**) polymer (A) in a 
polymer component (I) 10 - 90 % of the weight, The content of an ethylene (**) polymer or rubber (B) 
is 90 - 10 % of the weight. And it is the wear-resistant fire retardancy constituent characterized by 
having Eq for at least one sort of functional groups chosen from following a-f into the polymer 
component (I) 10-8 to ten to 3 g per lg of all polymer components. 

a: A carboxylic-acid radical or an acid anhydrous radical, b:epoxy group, c:hydroxyl, d:amino group, 
e:alkenyl annular imino ether radical f : silane radical [0005] Hereafter, this invention is explained to a 
detail. With the alpha olefin (**) polymer of carbon numbers 3-12 which is A component in this 
invention, alpha olefin independent, such as a propylene, 1-butene, 4-methyl-l-pentene, 1-hexene, 1- 
octene, and 1-dodecen, a mutual copolymer, copolymers with the ethylene which uses those alpha 
olefins as a principal component, or those mixture can be mentioned. Among these, a polypropylene 
system polymer, polyl butene, and poly4 methyl 1 pentene are especially desirable, the melt flow rate 
(MFR is called) of the above-mentioned alpha olefin (**) polymer - 0.01-20g/10min. - it is preferably 
desirable 0.1-10g/10min., and to choose from the range of 0.5-7g / lOmin. still more preferably. 
Workability falls and MFR becomes inadequate [ abrasion resistance ] at under 0.01 g / lOmin. 20g / 
above lOmin. 

[0006] It can set to this invention. For B component, a consistency (Bl) is 0.86 - 0.94 g/cm3. They are 
the low density polyethylene by the high-pressure radical polymerization method of the following or 
ethylene and an alpha olefin copolymer, (B-2) ethylene vinyl ester copolymer, Ethylene (B3) alpha, 
beta-unsaturated-carboxylic-acid alkyl ester copolymer, the ethylene (**) polymer that is at least one 
sort chosen from (B4) rubber, or rubber. 

[0007] With the low density polyethylene by the ** (Bl) consistency 0.86 - less than three 0.94 g/cm 
high-pressure radical polymerization method, or ethylene and an alpha olefin copolymer the consistency 
0.91 by the high-pressure radical polymerization method - less than three 0.94 g/cm low density 
polyethylene (it omits Following LDPE) - and the copolymer (super-low density polyethylene --) of the 
consistency 0.86 by the low voltage method while using a Ziegler catalyst etc., and the other well- 
known approaches - less than three 0.91 g/cm ethylene, and the alpha olefin of carbon numbers 3-12 
Following VLDPE - omitting ~ it is the copolymer (it omits straight chain-like low density 
polyethylene and Following LLDPE) of a consistency 0.91 - less than three 0.94 g/cm ethylene and the 
alpha olefin of carbon numbers 3-12. As a concrete example of the alpha olefin of carbon numbers 3-12, 
a propylene, 1-butene, 4-methyl-l-pentene, 1-hexene, 1-octene, 1-dodecen, etc. can be mentioned. 1- 
butene, 4-methyl-l-pentene, 1-hexene, and 1-octene are [ among these ] desirable, and especially a 
desirable thing is 1-butene. As for the alpha olefin content in an ethylene copolymer, it is desirable that 
it is [ 5-40 mol ] %. 

[0008] Consistencies are 0.86 g/cm3 - less than three 0.91 g/cm, and VLDPE of this invention is 
polyethylene in which it has the maximum peak temperature (Tm) of 100 degrees C or more by the 
differential scanning calorimetry (DSC), and the description of 10 % of the weight or more of ebullition 
n-hexane insoluble matter, and the middle description of straight chain-like low density polyethylene 
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(LLDPE) and ethylene-alpha olefin copolymer rubber is shown. Furthermore, it is very useful, when it 
lives with balance of a mechanical strength, thermal resistance, etc. which this VLDPE is resin having 
the amorphism part which the high crystal part and ethylene-alpha olefin copolymer rubber which 
LLDPE shows show, and are the former description, the self-adhesiveness which is the latter 
description, rubber-like elasticity, cold shock-proof nature, etc. are the copolymer of ethylene and the 
alpha olefin of carbon numbers 3-12 in detail, and sufficient together and uses for this invention. This 
VLDPE can be manufactured using the catalyst system which combined the organoaluminium 
compound with the solid-state catalyst component which contains magnesium and titanium at least. 
[0009] (B-2) ethylene vinyl ester copolymer of this invention is a copolymer with vinyl ester monomers, 
such as the propionic-acid vinyl which uses as a principal component the ethylene manufactured by the 
high-pressure radical polymerization method, vinyl acetate, caproic-acid vinyl, caprylic-acid vinyl, 
lauryl acid vinyl, stearin acid vinyl, and trifluoroacetic acid vinyl. As a desirable thing, an ethylene vinyl 
acetate copolymer (it abbreviates to EVA hereafter) can be especially mentioned also in these. 
[0010] As a copolymer with the ethylene (B3) alpha of this invention, beta-unsaturated-carboxylic-acid 
alkyl ester, or its derivative, although Ethylene alpha, beta-unsaturated-carboxylic-acid ester copolymers 
and those metal salts, an amide, imide, etc. are mentioned, it is preferably manufactured by the high- 
pressure radical polymerization method. An ethylene (meta) methyl-acrylate copolymer, an ethylene 
(meta) ethyl-acrylate copolymer, etc. are specifically mentioned, and especially an ethylene ethyl- 
acrylate copolymer (it abbreviates to EEA hereafter) is mentioned. 

[001 1] As (B4) rubber of this invention, ethylene propylene system rubber, butadiene system rubber, 
isoprene rubber, natural rubber, nitrile rubber, isobutylene rubber, etc. may be mentioned, and mixture is 
[ these may be independent or ] sufficient as them. 

[0012] As the above-mentioned ethylene propylene system rubber, the random copolymer (EPM) which 
uses ethylene and a propylene as a principal component, and the random copolymer (EPDM) which uses 
as a principal component what added diene monomers (a dicyclopentadiene, ethylidene norbornene, 
etc.) as the 3rd component are mentioned. 

[0013] The above-mentioned butadiene system rubber means the copolymer which uses a butadiene as a 
component, and the denaturation butadiene rubber which has the styrene butadiene ethylene copolymer 
(SBES) which is a styrene butadiene block copolymer (SBS) and its hydrogenation, or a partial 
hydrogenation derivative, 1, 2-polybutadiene (1 2-PB), maleic-anhydride-Butadiene Styrene, and core 
shell structure is illustrated. 

[0014] The above-mentioned polyisoprene rubber means the copolymer which uses an isoprene as a 
component, and the denaturation polyisoprene rubber which has the styrene isoprene ethylene 
copolymer (SIES) which is a styrene isoprene block copolymer (SIS) and its hydrogenation, or a partial 
hydrogenation derivative, and core shell structure is illustrated. 

[0015] In the ethylene (**) polymer of B component in this invention, or rubber, an ethylene vinyl 
acetate copolymer and an ethylene ethyl-acrylate copolymer are desirable. As an ethylene vinyl acetate 
copolymer, 50 - 99.5 % of the weight of ethylene and the copolymer which consists of 0.5 - 50 % of the 
weight of vinyl acetate are desirable. As an ethylene ethyl-acrylate copolymer, 50 - 99.5 % of the weight 
of ethylene and the copolymer which consists of 0.5 - 50 % of the weight of ethyl-acrylate ester are 
desirable. It is desirable 0.1-50g/10min., and to choose preferably the melt flow rate (MFR) of this 
ethylene vinyl acetate copolymer or this ethylene ethyl-acrylate copolymer from the range of 0.5-20g / 
lOmin. It takes place [ the fluidity of a resin constituent worsens / this MFR / by under O.lg / lOmin., 
and / the fall of tensile strength etc. ] 50g / above lOmin. and is not desirable. Moreover, this EVA, and 
this VA content of EEA or EA content is chosen from a desirable reason physical [ 5 - 30% of the 
weight of a thing ], and economical 0.5 to 50% of the weight. 

[0016] The polymer (component I) 100 weight section to which the constituent of this invention uses A 
component and B component as an indispensable component, (II) The inorganic flame retardant of a 
component consists of the 30 - 200 weight section. In a polymer component (I) axarboxylic-acid radical 
or an acid anhydrous radical, b: It is important that there are at least one sort of functional groups chosen 
from an epoxy group, c:hydroxyl, d:amino group, e:alkenyl annular imino ether radical, and fsilane 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



1/30/2006 



JP,3280099,B [DETAILED DESCRIPTION] 



Page 4 of 12 



radical in the range of Eq 10-8 to ten to 3 g per lg of all polymer components. 

[0017] A components are [ 10 - 90 % of the weight and B component ] 90 - 10% of the weight of range, 
and the blending ratio of coal of A component in the above-mentioned polymer component (I) and B 
component has [ 30-70 % of the weight, and B component ] preferably good A component to choose 
from 70 - 30% of the weight of the range. When abrasion resistance is taken into consideration, B 
component has good A component to choose from 20 - 50% of the weight of the range 80 to 50% of the 
weight. A) When the blending ratio of coal of less than 10 % of the weight or B component exceeds 
[ the blending ratio of coal of a component ] 90 % of the weight, rigidity, thermal resistance, abrasion 
resistance, and workability are inferior, and when the blending ratio of coal of A component exceeds 90 
% of the weight, or when the blending ratio of coal of B component is less than 10 weight, if it is filled 
up with a lot of inorganic flame retardants in order to attain advanced fire retardancy, shock resistance, 
the shock resistance especially under low temperature, a mechanical strength, etc. will fall. Therefore, it 
is good to choose from the above-mentioned range. 

[0018] Said functional group a: As a compound which introduces a carboxylic-acid radical or an acid 
anhydrous radical, partial saturation monocarboxylic acid, such as alpha, such as a maleic acid, a 
fumaric acid, a citraconic acid, and an itaconic acid, beta-partial saturation dicarboxylic acid or these 
anhydrides, an acrylic acid, a methacrylic acid, a furan acid, a crotonic acid, a vinyl acetic acid, and a 
pentene acid, etc. is mentioned. 

[0019] Functional group b : as a compound which introduces an epoxy group Metaglycidyl acrylate, 
glycidyl methacrylate, itaconic-acid monoglycidyl ester, Butene tricarboxylic acid monoglycidyl ester, 
butene tricarboxylic acid diglycidyl ester, Butene tricarboxylic acid triglycidyl ester and alpha-chloro 
acrylic acid, Glycidyl ester or vinyl glycidyl ether, such as a maleic acid, a crotonic acid, and boletic 
acid, Although glycidylethers, such as allyl glycidyl ether, glycidyloxy ethyl vinyl ether, and styrene-p- 
glycidyl ether, p-glycidyl styrene, etc. are mentioned As a desirable thing, glycidyl methacrylate and 
allyl glycidyl ether can be mentioned especially. 

[0020] Functional group c: As a compound which introduces hydroxyl, 1-hydroxypropyl (meta) 
acrylate, 2-hydroxypropyl (meta) acrylate, hydroxyethyl (meta) acrylate, etc. are mentioned. 
[0021] Functional group d: As a compound which introduces the amino group, aminoethyl (meta) 
acrylate, propyl aminoethyl (meta) acrylate, dimethylaminoethyl (meta) acrylate, diethylaminoethyl 
(meta) acrylate, dibutyl aminoethyl (meta) acrylate, aminopropyl (meta) acrylate, phenyl aminoethyl 
(meta) acrylate, cyclohexyl aminoethyl (meta) acrylate, etc. are mentioned. 

[0022] Functional group e: It is expressed with the following structure expressions (** 1) as a compound 
which introduces an alkenyl annular imino ether radical. 
[0023] 
[Formula 1] 




[0024] here - n ~ 1, 2, and 3 ~ it is ~ desirable -- 2 and 3 -- it is 2 more preferably. Moreover, Rl, R2, 
R3, and R may show the inactive alkyl group and/or the hydrogen of CI - C12, respectively, and there 
may be a respectively inactive substituent in an alkyl group. Inactive [ here ] means having a bad 
influence neither on a graft reaction nor the function of the product. Moreover, not all R needs to be the 
same, desirable ~ It is Rl =R2=H, R3 =H or Me, R=H, i.e., 2-vinyl, and/or 2-isopropenyl-2-oxazoline, 
2-vinyl and/or 2-isopropenyl -5, 6-dihydro-4H-l, and 3-oxazine. These may be independent or mixture 
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is sufficient as them. Also especially in this, 2-vinyl and/or 2-isopropenyl-2-oxazoline are desirable. 
[0025] Functional group f: Considering a silane radical as introductory ********, partial saturation 
silane compounds, such as a vinyl trimethoxy run, vinyltriethoxysilane, a vinyl thoria cetyl silane, and 
vinyl trichlorosilane, are mentioned. 

[0026] As a concrete approach of introducing a functional group into the polymer component (I) of this 
invention ** How to introduce these at least one sort of functional groups as a denaturation polymer 
which carried out the graft to A and B component, ** The approach of making carry out the addition 
reaction of the approach of introducing this functional group as a random copolymer of ethylene and a 
functional-group content compound, a ** above-mentioned A component, B component, and these at 
least one sort of functional groups, and introducing them with an extruder, under existence of organic 
peroxide etc., etc. is mentioned. 

[0027] the amount of addition of the functional group of the denaturation polymer which carried out 
[ above-mentioned ] the graft ~ lg of denaturation polymers - receiving ~ 10-8 - 10- 5gEq ~ it is the 
range of Eq 10-7 to ten to 6 g preferably. It is difficult to manufacture the denaturation polymer which 
has the amount of addition of the concentration exceeding Eq ten to 5 g. moreover, the case of a random 
copolymer with ethylene or an olefin ~ setting - lg of random copolymers ~ receiving ~ 10-6 - 10- 
3gEq - it is the range of Eq 10-5 to ten to 4 g preferably. It is difficult to manufacture the random 
copolymer which has the reacting weight of the concentration exceeding Eq ten to 3 g. In this invention, 
one mol of the compound which introduces a functional group is meant lg Eq of the functional group 
contained per total amount of polymers of lg. It is 3 the consistency of 0.91-0.97g/cm also especially in 
the random copolymer of the denaturation polymer or the ethylene, and the functional-group content 
compound containing these functional groups. A maleic-anhydride denaturation ethylene-alpha olefin 
copolymer is used preferably. 

[0028] It is obtained by being scorification or a solution method and carrying out the graft of at least one 
sort of a compound which has said functional group under existence of a radical initiator or un-existing, 
as the manufacture approach of the denaturation polymer in which this invention carried out the graft. In 
these, scorification is desirable. As this radical initiator, cross linking agents, such as organic peroxide, a 
dihydroaromatic compound, and a JIKUMIRU compound, are mentioned. Moreover, it is desirable in 
the case of peroxide resolvable-type polymers, such as polypropylene, etc., to use a JIKUMIRU 
compound comparatively quiet as a radical initiator, a dihydroaromatic compound, etc., since a polymer 
chain is cut by the peroxide. 

[0029] As this organic peroxide, the hydronalium peroxide, dicumyl peroxide, t-butyl-cumyl-peroxide, 
dialkyl (allyl compound) peroxide, diisopropylbenzene hydronalium peroxide, dipropionyl peroxide, 
dioctanoyl peroxide, benzoyl peroxide, peroxy succinic acid, peroxy ketal, 2, and 5-dimethyl 2, 5 di-tert- 
butyl-peroxide hexane, t-butyloxy acetate, t-buthylperoxy isobuthylate, etc. are used suitably, for 
example. 

[0030] As a dihydroaromatic compound, a dihydroquinoline or its derivative, dihydrofuran, 1, 2- 
dihydrobenzene, 1, 2-dihydronaphthalene, 9, a 10-dihydrophenanthrene, etc. are mentioned. 
[0031] As a concrete example of a JIKUMIRU compound, the 2 and 3-dimethyl 2 and 3-diphenyl 
butane, The 2 and 3-diethyl 2, 3-diphenyl butane, 2, and 3-diethyl 2 and 3-JI (p-methylphenyl) butane, 
The 2 and 3-diethyl 2, 3-JI (p-BUROMO phenyl) butane, etc. are illustrated, and the 2 and 3-diethyl 2 
and 3-diphenyl butane are used especially preferably. 

[0032] This functional group in the polymer component (I) of this invention is adjusted so that it may 
become the range of Eq 10-8 to ten to 3 g. the case where a graft denaturation polymer is used ~ this 
functional group - 10- 8gEq ~ the case where the random copolymer of ethylene and a functional-group 
content compound compound is used less than - this functional group - 10- 6gEq, less than, the 
coupling effectiveness with the inorganic flame retardant of a polymerization body constituent and the 
(II) component becomes inadequate, and a mechanical strength is inferior. Moreover, there is a 
possibility that the mechanical strength of a resin constituent and abrasion resistance may fall [ the 
content of a functional group ] above the 10-3g equivalent. Moreover, formation of a char (carbonization 
layer) when a constituent burns is spoiled, and a possibility that drip-proof nature may also fall arises. 
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[0033] As an inorganic flame retardant which is the (II) component of this invention, the hydrate of 
inorganic metallic compounds, such as an aluminum hydroxide, a magnesium hydroxide, zirconium 
hydroxide, basic magnesium carbonate, a dolomite, a hydrotalcite, a calcium hydroxide, a barium 
hydroxide, a hydrate of the tin oxide, and borax, zinc borate, metaboric acid zinc, metabolic acid 
barium, zinc carbonate, magnesium-carbonate calcium, a calcium carbonate, a barium carbonate, 
magnesium oxide, molybdenum oxide, a zirconium dioxide, the tin oxide, etc. are mentioned. 
[0034] these - one sort ~ or two or more sorts may be used together. Also especially in these, fire- 
resistant effectiveness is good and is economically advantageous. [ of the hydrate of at least one sort of 
metallic compounds chosen from the group which consists of an aluminum hydroxide, a magnesium 
hydroxide, zirconium hydroxide, basic magnesium carbonate a dolomite, and a hydrotalcite, a division 
aluminum hydroxide, and a magnesium hydroxide ] Moreover, in the above-mentioned aluminum 
hydroxide, a magnesium hydroxide, etc., 10 micrometers or less of mean particle diameter are preferably 
desirable [ particle size ], although the particle size of these inorganic flame retardants changes with 
classes 20 micrometers or less. 

[0035] the loadings of the inorganic flame retardant of the (II) component of this invention ~ the 
polymer (component I) 100 weight section ~ receiving ~ the 30 - 200 weight section ~ it is the 40-150 
weight section preferably. In under 30 weight sections, since these loadings are [ an inorganic flame 
retardant independent ] difficult for sufficient flameproofing, concomitant use of an organic system 
flame retarder is needed. When the amount exceeding the 200 weight sections on the other hand is 
blended, abrasion resistance is inferior, and the fall of mechanical strengths, such as a fall of impact 
strength-proof, and flexibility are lost, and a low-temperature property is inferior. 
[0036] The loadings of a flame retarder can also be decreased and other properties can also be made to 
give by using together the above-mentioned constituent and an inorganic bulking agent in this invention. 
As the above-mentioned inorganic bulking agent, a calcium sulfate, a calcium silicate, clay, 
diatomaceous earth, talc, an alumina, silica sand, glass powder, an iron oxide, a metal powder, graphite, 
silicon carbide, silicon nitride, a silica, boron nitride, alumimium nitride, carbon black, a mica, a glass 
plate, a sericite, pyrophyllite, an aluminum flake, a graphite, milt PARUN, metal PARUN, glass 
PARUN, a pumice, a glass fiber, a carbon fiber a whisker, a metal fiber, a graphite fiber, silicon carbide 
fiber, asbestos, wollastonite etc. be mentioned The above-mentioned inorganic bulking agent is applied 
to 100 weight sections extent to the constituent 100 weight section of this invention. Since mechanical 
properties, such as impact strength of mold goods, will fall if the above-mentioned loadings exceed the 
100 weight sections, it is not desirable. 

[0037] In this invention, when using said inorganic flame retardant or inorganic bulking agent etc., it is 
desirable to perform surface treatment of covering the front face of this flame retarder and a bulking 
agent with fatty acids, such as stearin acid, oleic acid, and a palmitic acid, or the metal salt of those, 
paraffin, a wax, polyethylene wax or those denaturation objects, organic borane, organic titanate, etc. 
[0038] Especially the method of manufacturing the wear-resistant flame-retardant-resin constituent of 
this invention is not limited, and can be manufactured by the well-known approach. For example, the 
dryblend of these is carried out with the usual tumbler etc., or the moldings which blends other additives 
etc., carries out melting kneading if needed [ an inorganic flame retardant and if needed ] for the 
polymer component (I) which makes A component and B component indispensable, and the (II) 
component with the usual kneading machines, such as a Banbury mixer, a pressurized kneader, a 
kneading extruder, a twin screw extruder, and a roll, distributes to homogeneity, and consists of mixture 
of a resin constituent or them is manufactured. Moreover, the moldings which consists of mixture of the 
wear-resistant flame-retardant-resin constituent of this invention or them is manufactured, and you may 
use it, constructing a bridge subsequently by organic peroxide, the silane system cross linking agent, or 
the ionizing radiation. A bridge formation object may be made to be obtained at the same time it 
manufactures the moldings which carries out melting kneading with the usual kneading machine, 
distributes to homogeneity, and consists of mixture of a resin constituent, or them. 
[0039] 

[Function] The polypropylene of A component in the constituent of this invention etc. has workability, 
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abrasion resistance, thermal resistance, rigidity, and the role that raises a mechanical strength. B) The 
ethylene (**) polymer or rubber of a component has the role which raises flexibility, shock resistance, 
etc., without reducing a mechanical strength, when a lot of inorganic flame retardants are blended, in 
order to hold advanced flameproofing. (II) The inorganic flame retardant of a component has the role 
which makes a halogen free-lancer's advanced flameproofing attain. The functional group in a polymer 
component (I) has the role which raises the drip-proof nature by the char (carbonization layer) formation 
at the time of combustion while it raises the coupling effectiveness with the inorganic flame retarder of a 
polymer component (I) and the (II) component, and the compatibility between resin and improves a 
mechanical strength, abrasion resistance, thermal resistance, and workability. 

[0040] In this invention, in the range which does not spoil the physical properties of the wear-resistant 
fire retardancy constituent of this invention ** Mineral oil, a wax, paraffin, ** higher fatty acid, and its 
ester, Partial fatty acid ester or fatty-acid alcohol of an amide or a metal salt, ** silicone, and ** 
polyhydric alcohol, At least 1 kind of a fatty acid, a fatty-acid amide, alkylphenol, or an alkyl naphthol 
alkylene oxide addition product gets damaged. A milkiness inhibitor, An organic filler, an antioxidant, 
lubricant, organic or an inorganic system pigment, an ultraviolet-rays inhibitor, a dispersant, copper 
inhibitor, a neutralizer, a plasticizer, a nucleating additive, etc. may be added. 
[0041] 

[Example] Hereafter, this invention is not limited by these although an example explains this invention 
concretely. 

[use resin and ingredient] A component Al : - polypropylene [consistency =0.90g/cm3 and MFR=0.5g - 

-] made from /lOmin. Nippon Oil Chemistry 

B) Component B 1-1 : ethylene- 1-butene copolymer (VLDPE) 

[- consistency =0.900 g/cm3 and MFR=1.0g --] made from /lOmin. Nippon Oil Chemistry 
Bl-2: Straight chain low density polyethylene (LLDPE) 

[-- consistency =0.920 g/cm3 and MFR=1.0g --] made from /lOmin. Nippon Oil Chemistry 
Bl-3: Low density polyethylene (LDPE) 

[-- consistency =0.922 g/cm3 and MFR=1.0g --] made from /lOmin. Nippon Oil Chemistry 
B-2: Ethylene vinyl acetate copolymer (EVA) 

[VA content =10wt% and MFR=1.0g --] made from /lOmin. Nippon Oil Chemistry 
B3: Ethylene ethyl-acrylate copolymer (EEA) 

[EA content =10wt% and MFR=0.4g --] made from /lOmin. Nippon Oil Chemistry 
B4: Ethylene propylene rubber rubber (EPM) 

[Propylene 27wt%, and MFR=0.7g/10min. trade name EP07P and Japan Synthetic Rubber Co., Ltd. 
make] 

[0042] C) Component CI: Maleic-anhydride denaturation ethylene butene-1 copolymer (MAn LL) 
[The product made from consistency =0.91g / cm3, MFR=1.2g/10min., maleic-anhydride reacting 
weight =0.17wt%, and Nippon Oil Chemistry] 

C2 : Alkenyl annular imino ether denaturation ethylene butene-1 copolymer (the alkenyl is called below) 

[The product made from consistency =0.910g / cm3, MFR=1.2g/10min., oxazoline =0.2wt%, and 
Nippon Oil Chemistry] 

D) Component ethylene-glycidyl methacrylate copolymer (it abbreviates to E-GMA) [the product made 
from consistency =0.935g / cm3, MFR=4.0g/10min., glycidyl methacrylate =10wt%, and Nippon Oil 
Chemistry] 

[0043] (II) ~ component magnesium-hydroxide [-- trade name: »] made from Kuisma 5J Consonance 
Chemistry 

Aluminum-hydroxide [trade name:] by HAIJI light 42M Nippon Light Metal Co., Ltd. 
[0044] (The examining method) 

(1) A tension test (kg/cm2) (YTS, UTS) and elongation (%) (UEL) 

1mm in thickness With the test piece pierced by the No. 3 dumbbell, it measured at the rate of speed-of- 
testing 200 mm/min. using tensilon from the sheet. 
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(2) Oxygen index (O. I.) 

JIS It carried out based on K7201. 

(3) Abrasion resistant test (ASTM C 501-84) 

Weight (mg) reduction was measured after the trial using the Taber's abrasion resistance test machine by 
the wear ring H-22, 1kg of loads, and 1000 rotations. 

(4) Heating reduction of area (%) (thermal resistance) 

JIS C3005, JIS It carried out based on C3605. (It measures by the temperature of 100 degrees C, and the 
loadof3Kgf) 

[0045] (Examples 1-15) After carrying out the dryblend of the constituent of combination shown in 
Table 1, using the extruder of 50mmphi, with the resin temperature of 200 degrees C, melting kneading 
was carried out and it pelletized. Press forming was carried out in 180 more degrees-C, pressure [ of 
100kg/cm2 ], and time amount 5 minutes, the sample was created, and the trial was presented. A test 
result is shown in Table 1 . 
[0046] 
[Table 1] 
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[0047] (Example 1 of a comparison) The result of having evaluated like the example 1 what blended the 
inorganic flame retardant 100 weight section of the (II) component with the EEA 100 weight section 
used in the example 1 as a B component was shown in Table 2. 

(Example 2 of a comparison) The result of having evaluated the constituent which blended the MAnLL5 
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weight section of C component and the inorganic flame retardant 100 weight section of the (II) 
component with the EEA100 weight section used in the example 1 as a B component like the example 1 
was shown in Table 2. 

(Example 3 of a comparison) The result evaluated like the example 2 of a comparison was shown in 
Table 2 except having used VLDPE as a B component. 

(Example 4 of a comparison) The result evaluated like the example 2 of a comparison was shown in 
Table 2 except having used EVA as a B component. 

(Example 5 of a comparison) The result evaluated like the example 2 of a comparison was shown in 
Table 2 except having used EPM as a B component. 

(Example 6 of a comparison) The result of having evaluated the constituent which blended the MAnLL5 
weight section of C component and the inorganic flame retardant 100 weight section of the (II) 
component with the polymer component 100 weight section which consists of 95 % of the weight of PP 
(s) of A component and 5 % of the weight of EEA(s) used in the example 1 as a B component like the 
example 1 was shown in Table 2. 

(Example 7 of a comparison) The result of having evaluated the constituent which blended the MAnLL5 
weight section of C component and the inorganic flame retardant 20 weight section of the (II) 
component with the polymer component 100 weight section which consists of 50 % of the weight of PP 
(s) of A component and 50 % of the weight of EEA(s) used in the example 1 as a B component like the 
example 1 was shown in Table 2. 

(Example 8 of a comparison) The result of having evaluated the constituent which blended the MAnLL5 
weight section of C component and the inorganic flame retardant 220 weight section of the (II) 
component with the polymer component 100 weight section which consists of 50 % of the weight of PP 
(s) of A component and 50 % of the weight of EEA(s) used in the example 1 as a B component like the 
example 1 was shown in Table 2. 
[0048] 
[Table 2] 
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5 

(9.2) 


5 


5 


5 


5 


5 

(a .C) 


5 
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90 
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134 
85 
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480 
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95 
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0.1. 
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28.1 


26.5 
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24.7 


19.9 


30.5 


wimtm (is) 
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190 
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39 
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48 
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[0049] 

[Effect of the Invention] As mentioned above, the wear-resistant fire retardancy constituent of this 
invention A) It is the wear-resistant fire retardancy constituent which consists of an inorganic flame 
retardant of the polymerization body constituent (I) which contains the alpha olefin (**) polymer of the 
carbon numbers 3-12 of a component, the ethylene (**) polymer of B component, or rubber with a 
specific compounding ratio, and the (II) component. Flexibility, a mechanical strength, abrasion 
resistance, and heat-resistant improvement can be aimed at holding high fire retardancy for a polymer 
component (I) by having carried out the amount content of specification of the specific functional group. 
Since especially A component consists of crystalline polymer, it contributes to thermal resistance and 
wear-resistant improvement. B component (II) Without making the receptiveness of the inorganic flame 
retardant of a component increase, and reducing a mechanical strength and flexibility Can heighten fire- 
resistant effectiveness and this functional group plays the role to which coupling of a polymer 
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component (I), an inorganic flame retardant, or the inorganic bulking agent is carried out. When raising 
mutual compatibility and improving a mechanical strength, workability, abrasion resistance, etc., it 
contributes to formation of a char (carbonization layer) at the time of combustion, and also has the role 
which makes dripping of resin prevent and self-digest. Thus, while the wear-resistant resin constituent of 
this invention has advanced fire retardancy Since there is no generating of toxic gases, such as halogen 
gas, at the time of combustion, and it excels in abrasion resistance and thermal resistance and it excels in 
safety, flexibility, a mechanical property, chemical resistance, electrical characteristics, etc. It is used for 
[, such as extrusion-molding articles, such as a film, a sheet and a pipe or an injection-molded product, ] 
shaping applications and as an electric wire, for cables, etc., and is utilized in many fields, such as fiber, 
the electrical and electric equipment, an electron, an automobile, a vessel, an aircraft, construction, and 
engineering works, and the utility value on industry is large. 



[Translation done.] 
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A^I£EEA©VA^iS£fcBEA^fr»BO. 5- 
[0016] *^©iS^«. A) B) 

>Mmftt?z>m-&wim ( i ) i o osasBi. ( i 

I ) (&#©»*St$JW3 0-2 0 OS»gBi^e»«: 
D, ^ofi^*^ ( I ) tpic a : *;U*>itSSfctt 
^S87KS, b : c : b Ka+i/;^ d : 

7^S, e : T^^Stt-U^x-f-;!,^ f : 
3 tifcil>& < 4 *> 1 a©* ftS* 1 . £ 
IMMU^fc 1 ? 1 0-~l 0- 3 g^ft©«iffl(c4. 

[ 0 0 1 7 ] ±IBS^f*^ ( I ) *®A) i!i»iB) 

jsaoe^atett. a ) 10-90 ss% . b > 

fK7>#9 0 - 1 0fifi%©|5Br, Sf * b < BA) l&fr 
*S3 0~7 0SJt%, B) fiS»*«7 0-3 0Mt%©IS 
H*»6a*?-f*iJ:t>. W«*Stt**«rS4. A) fig 
M8 0-5 011%, B) fS^2 0-5 011%ffl 
WB*»63MRf *fcJ:lf>. A) fiS#©ffi£U£#l OS 
g%*?& * fctt B ) BS^OK^*#ii 9 0 S*% SB*. 

&Jt&»M& wa&it ww«tt. snitt^o. a) 
t£#©ae£*i£#9 oa»%4iS*.*ia£*fc»B) 

[0018] m^mma *n,#>m&tit\i*tm* 

>^*fctscn6©^7Kft, ri"JjbK. ^$i"Jju 

77>8, ?aF>i, f-Jbgrn 
©^wt^^^^v^^pifen^o 

[0019] WffiSb : xjJ<*J/S%*AT3{I:£»£ 

|yi/ij->»i^f-)K ^f"> I- U h 'J y 

yi/S>;Ux*7 u ;Pte < £D £ a-#paTi'y;l'&, 
US fcB fc*x;U ^ y r T 'J )V V ') 

y ;l/ ? y i/y ;ux - r ;W£ W 6 C t ifiv* 



(4) ^#i¥3 2 8 0 0 9 9 

8 

[0 0 2 0 ] Wfr&Sc : t Fn*f;l>***ATSfb£ 

[0 0 2 1 ] WfteSd : r 3 ^S^AT &{b£^i b 
ttt, r s >iW 7* y k 7nf;i/7 
syx^jU U£) 7$"JU-K yy^JWT 3 ^if 

;i> 7i> y u— k yiws-'xf* (j< 

10 *) Td"; U-K V-f*to7%S3-*i\t U*) 7* 

yu-h 7i^7 , afjK^$) 7i"ju-h, 

x;bT5 U * ) 7*y K y^D^+-> 

[0 0 2 2] WflfcSe : 7;U*x;UR«M 3 >x-f* 

***AT L/trtt. «T©«j§S ({bi) r 
^$nsfe©r*^ 0 

[0 0 2 3] 

[fbi] 

\ / 

(CR 2 Jn 

[0024] CCtnBl, 2RO'3r*0, *f*0< 
B2RO*3, J;f)!ifSKB2tW„ SfcR 1 , R 

30 1 , r 3 , RB^n-enci -ci2©^ffitt%rji'+;i' 

«RCf/*fcB***^l/. 7;V+^SKB^n^n^ 

ffittft J *»»*«*-»rfcJ:ir>. cc-ci^^rgttiBi^ 
57 hSt£; j f'-e©a)S^©'lffiKS*» ; &S(3!3^^C 
i^^B*-r^„ SfcRBT^Tim— C*4^Btt<SI.». 
JffSKtt R 1 =R 2 = H, R J =H*SI,>ttMe, 
R = HTifeb^, 2 - txJl-ac;/*fcB2 - A V^n 
^x;P- 2 >J >, 2 - t*^-;l/R^/S/cB2 

-•^V7"a^x;U-5, FO-4H-1. 3- 

40 C©*rfe^C2-t'x;USO*/*fcB2 --fV/O^ 
x;V- 2 - LC^ 
[002 5] WSBSf : ^^m^MKt^^t bX 
B, tx;bhyy b*y-7>. fx;l/hyxh*'>->7 
>, t*^-;i' h y rH2?;i/'>7>. trx^h y >dq->7 

[0 0 2 6] 43B9l®£&{to£ft ( I ) *5cW«68*« 
Af **(WWt*tti 0^ < t h 1 «©^W 

|gS%A) . B) ^(C^77 h ifc»i^at 

50 6«407>nj , a6fti ot»Atsm ®±te 



(5) 



m&3 2 8 0 0 9 9 



A) J&#, B) jS#**J:tf4>&< £t> l«©lgW«tS£ 

«AT*;£&ft£'#ptfe.ti£. 

[ 0 0 2 7 ] ±IB^7 F L/cg14S£#©W«fcS©tt 
flMB. §£t4S£ftlgiC*fLT10-'~10- s g3 
S, 5fS Kttl 0"'~1 0- 6 g3*©®H-C*S. 1 

o- s 8^s«jBA&iiKomi«4rr&xtts^fl:* 
«jfi-rsc£B*uc>. sfc. x*i/>ifctt* -j 

>£©7>#A£«£f*©^£«cfct>rB. 7>^Aft 

S£fti giottor l o- s ~i o- 3 g^s. j?it,<B io 

1 0" s ~~l O-'g^SOfafflT**.. 10- 3 g^*£iB 

C<btt*U>. *aWK*sl>r. M^iU^fci] 
^W5neW^S©l g^SB. W^»*2»AT4ft^ 

«oi*;i/**«-rs. ch6WttK*dW-ri?«tt* 

^KJtBi?U>i fflftS^W {fc£*l £ © 7 > * A it 
«^#O*r1)1»K*flE0. 9 1-0. 9 7g/cm 3 

[0028] #$wn© 9 v v f btc^m^#om^ 20 
rflrsr&tt»*^a{b^©*i>4< aiiMa 

^©^^^jl^t^fS^Vv-^Ji^CB, iS 
BM b»c J: 0 # y ^-^WBKr 3 ft 4 ©?. 55? * 
*&*■'£ bXttltmmVfrKV* sMk&tl. Kta 

7?#^b£^*fflt>£c£#a$u>. 30 
[0029] nmmmmit «*.«. t fp 

a-**-?^ F\ s-rt^-tf+iM F\ t-^;u 
*5W-:*-*iM F. yr^+JV (7'JA) /"C-** 

F\ y-fVT'OfMy^fc F'tf^-tf+iM 
F. y^p tftf-Jl^-tf+lM F, ytf -il^' 
-tf+lM F. -OI/^-af+lM F. ^-sf+J/ 

mS&> 'i-t^ftr*-** 2, 5-y^?;l/-2, 
5i> (t -^;w<-5j-+*/) ^-frx t-:/?-;!/* 
=*fWfe?--F. t-^JWW+WV^U-h 

^Wfrntcjai^fts. 40 

[0 0 3 0 ]ytFPMi<^SiU«, ytpa 
*^y>SfcB*©B*#. ftF077>, 1,2- 
5Jt FP^>-b'>. 1, 2-ytKnt7il/>, 9, 

10 -5?fc FB7**>FU>9*>W'3*iS. 

[ 0 0 3 1 ] 5? * 3 Mt^m<o^mmt l-cb. 2 , 

3-y^?;i/-2, 3-y7x^;i':7 , £>, 2, 3-y 

i^;U-2, 3-i/7x-^$>, 2, 

-2 , 3-^ (p-^«7j;*) 2 , 3- 

3-^ (p - yp«*iA) 
j&W^Sft. #K2, 3-^1**- 2, 50 



;l^*>#»*L<ffil,>6ftS. 
[003 2] *f89i©S£<*fiS» ( I ) *©SW<r*SB 

1 0-'~ 1 0- 3 gS«©«HtcaS«t 5KH«3ti4. 

ifvv b%®.m£mm>z®mmmmms 10-' 

®t<D?> ZAm&wzm^msmm-gmmi 1 
o-»sr^«5tcj»-ctt. *£<*$#£ (id mcomm 
mmmitv* 7 7- y > & d , amm 
sua****. w frea©^ws# 1 o- 3 g^a«± 

•CB, 8«§ffl)SW©ti1iW3SS^if^^tt^ffiT-rSfe 

*- (mtm) <mi&&»itt>ti> m v v v 

[0 0 3 3 ] *£M® (ID !&ftVfoZm®&Mtim\ 
£ LTB, *iSMb7;U3~>7A, 7KKftvy^->^A, 
*S1fcy*3ifA, &*£K8?v A, Fpv 

-f F , Fp^HM F, *IMfc*;i/^fA > *BMb 

A. HSISIfi. KI?-?^*^A---#;t^A. 

[0 034] Ctli5Bl«*fcB2«£U:#fflL-r*>«fc 

i>. cn6©*-cfc!|tcc*K{br;U3-'7A, *K<bv 

^V?A. *^{by^n-^A. ^S14^K-7^v 
?A, FP^-^F, FuiDWJ biPht£6#frt> 

mutitc'ptj: <ti>i a©£jifbi^©*fim £ 0 1> 

JWOttftB. WRtcio-cattS^i&JcUfbTAS - 
•?A, ^{bv^i/^Aftftcfe^TB. W&Si&ifi 

2 0«mHT, J?*L<B1 0 nm^T* 5 *?* L^. 
[0 0 3 5 ] *I6W© (II) fiR»©^»|W8ffJ©E 

^«BS^tt(S» (1)1 0 0S»fH5ti:*tLT 3 0~2 
OOSfiSP. »*1/<B4 0~1 5 0«tgp-C4>€»„ ft 

-^2 0 0«*SP^®ASS^ie^Lfct|^(C 

B. »BM*tt**£9. it«?S^S©ffiT^©#«W§SiS 

[0 0 3 6] *»H-CB. ±KliJ*»£*M*»»l*flt 
fflT4C£{cJ;0, K»J©ie^«*^i>S- , i4C£fe 
«©1«t*^3' , lSC£«>'C#4. _fciB*S 
W£«W£l/-CB. 8W:»fl'S">A. ffll#*5/^A. 
fu-, f^^. t;U3^. ffi3>. 

Km ^iim. ^77^, Kfba«. s{bs^, 

S«> *7Xfi, -by^-fF. avd7^7-T 
F. 7A57U-i', HJS> 



(6) 



11 



ens. ±MmwtmM*&W(mfmi oossse 
[0037] *^Kfe^r«. mmmmmmmmh l 

3t3tiffl©*ffi£. Xir7'J>Si *W>8L 
s^M&tOffittMSfcjreo&IH*. ^77^, io 

[0038] *m<Dmmmmmmfiimj8»iiK& 
tzumimicmg.ztiz «>©?»& < . &*n©?7&-c 
«jt-raci*Jr*s. W*.«\ A) B) 
^i-rSS^ftfiS^ ( I ) i. (ID fifc&©Jfcli* 
MftJfciCM^ttfCr. ft©HSlJfflW5*e£U c 

SWi^Ay-s*-*- Ml--*-. SWVIU 20 
ft. zHMftm p-;>a ^©Mmoiltt^f^ffiSitt 
b-c^-cc^K u r 4 l>B*h 6 

^* misES©*^* s i > u*ti *> *> h t£ z mm 

[0 0 3 9 ] 30 

^cii*. aim wistt, wt, awwai* 

fciSftSSSW****. B) fS#©i?U> (ft) s£ 

T3ttSCift<. nHJItt. WlMMt*£**»*8KW 
**-ra. (ID $#©&«*»«««. «n^5 

< I ) *©WfiB«B. ( I ) i ( I I ) 

«ds^©j»M8B^ffli©*7^y>i^*i. umitas© 40 
xtt*&a-rst£t>fc. mma>?+- (mm) » 

[0 040] *J6W{C*Jl>-C. *«W©WW«tt«IS« 
BS!»©*tt*!i4toftl>*Ht?. CD&ft "7»**. 
77^1, ©^BISfMBJctf*©***-*. 75 F 

^IttJIgMSf* X r * 4 fottfllMKTJU a IBim 

flgWBtrs f\ 7A*;i'7i-'-A()KB7;i'W 
7 F -;i/r;v* FftiJtfiSOiMe < i fe 1 a 50 



^3 2 80 09 9 

12 

©*tt#Bfti»iK«. m®p mmm. m 

[004 1] 

*»mtcft6fc£^Ti^3ft5t>©rtt& 

A) 

[«S=0. 90g/cm 3 . MF R = 0 . 5q/10 
B) fifcft 

Bl-l:X^U>- 1 -77->&m&# (VLDPE) 

[fgK=0. 900g/cm' . MF R = 1 . 0q/ 

1 0min.H*5«Kt^ «*) H] 

Bl-2 :BMffiffiK# 'Jif^(LLDPE) 

[ffig=0. 920g/cm' . MF R = 1 . 0q/l 
Omin.B^Sffifb^ («) »] 
Bl-3:ffi®gtf 'Ji^UXLDPE) 

[&fi=0. 9 2 2 g/cm s . MF R= 1 . 0q/l 
0«in.H*E*^ (*) K] 
B2:i?U>-^Kt^;I/*S^ (EVA) 

[VA^S=10wt%. MF R = 1 . 0q/10min. 
B*E*Mfc* (*) H] 

M:X*\,y~-7i?Vmx?)^&'£i& (EE A) 
[EA#M=10vrt%, MF R = 0 . 4q/10min. 
B*aft{fc¥ (*) »] 

B4:X^U>-7"nt»ftfi-^ft^A (EPM) 
[•/nfl/>2 7vrt%. MFR= 0. 7q/10min. 

ttft«EP0 7P. B*&md& (mm] 
i o o 4 2 ] c ) m& 

(MAn LL) 

[«K=0. 9 lq /an 3 , MFR = 1. 2q/l 0 mi 

^ («) «] 

[ffiffi= 0. 9 1 Oq /cm 3 . MF R = 1 . 2q /\ 0 
nrin.. *^tf-V';>=0. 2wt%> Bffiiftf (t) 
K] 

d> m 

x.f-Vls-t'Visi'frJ'ZfV U-Fft«^ft (E-G 
MAiBST) [Hf«=0. gSBq/cm 3 , MFR = 
4. 0q/10min.. ^ U f^fil-> * £"J U- F = 1 0 
wt%, B*5ffl{t^ (*) H] 
[0043] ( I I ) l&tt 



(7) 

13 

ms& ■ ^75 j wkhv* m) «] 

[ftftg : /WJ>9-f I-42M B*S^IS (*) M] 
[0 04 4] (MRS) 

(1 ) 3i3H*l* (Kg/cm 1 ) (YTS, UTS)R 
WW (%) (UEL) 

J?5Uim h*>6 3^>^rtt£&t>fct*Bfr 

t\ ^>'>n>*ffit>rgi®SS2 0 Onm/nrin.oag 

(2) WKfiHK (O. I. ) io 
J I S K7 2 0 1 KTOL-Cff'ofc. 

(3) ttffftttKK (ASTM C5 0 1 -84) 
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Kg, 1 0 0 0 gftCKKft. ll(mg) : t&Pmm 
L>tc„ 

(4)mmm^mw) (.warn) 

J IS C3 0 0 5. J IS C36 0 5tC«UrtT 

ofc. (as i o o "c. 3 k g f QMmvmm 
[0045] d8swji(i-i 5) sitc^-re^ofiis 

*l*K9-f^U>FLfca. 5 0mn*©ffW**ffil>tt 
fliS«2 0 0°C-CigS!ii«U ^UNXWc. 36K 
18 0-C. Eft 1 0 0 kq/cnf . &fm5ft-C7l<ZI&fc 

t. 

[0046] 
[*1] 





[0047] atmm i ) b> bxmm 1 r« 

ffllfcEEA 1 0 OMSPCC (II) (S^OS!RttJS»«S 

(tb«W2 ) B ) f&#£ fCHUS^ 1 ttfflUcEE A 
1 OOmSSBKC) tS#©MAnLL5S«8B£ (I 

i ) mvmmmmmi o os*»*e£ofc»s* 



(tt«W3) B)^iUTVLDPE%fflC>WB 

(tb«W4) b) tftfttbxEv Azm^tcum*m$ 

0J2 £|3J1${CUTi?ffibfc*gJ|l£^2 ItTTsLtc. 
OtftMB) A) |£#©PP9 5S*%£B) f£#£ L 
50 TUSfe^J 1 rttJSUfcEE A5MXi*»6a*«£f* 



f$f*F3 2 8 0 0 9 9 



fifcfr 1 0 0 mmmc C ) f£#©M A n L L 5 SSSPi 
(II) ^©^m^Strai 0 0S»SR£i3£Lfcffl 

(tk««7) A) J&ft©PP5 0fi*%iB) 
Tl^mrffifflLfcEEA5 os»% 
#(S$H 0 OSMMCC) «R»©MAnLL5S«Bi 

(II) J$a0*RM$Mft*i|2 OSSSB^SE^Lfcffi/S 



0h8W8) A) !&#©PP5 0fiS%£B) )&#tU 

riawi i -cffiffl u fc e e a 5 o ms% ttpt&zms 

f*f£# 1 0 0 ttHBtC C ) $#©M A n L L 5 MMU t 

(in i£#©&{^»$Jr<j2 2 on.mm*w&uc®. 

tc. 

[0048] 
[*2] 









it 


tt 


m 










l 


2 


3 


4 


5 


6 


7 


8 


Afi£# (wtJi) 
PP 












95 


50 


50 


D RX7J IWlnJ 
B 1 VLDPE 
B 2 EVA 
B 3 EEA 
B 4 EPN 


100 


100 


100 


100 




5 


50 


50 


C 1 MAnLL <wt«) 

(io- 7 g ^a/g) 




5 

(9.2) 


5 

(9.2) 


5 

(9.2) 


5 

(9.2) 


5 

(9.2) 


5 

(9.2) 


5 

(9.2) 


en) 

Mg(0H) s 


100 


100 


100 


100 


100 


100 


20 


220 


MFR (g/lOnin) 


0.40 


0.23 


0.2$ 


0.31 


0.40 


0.35 


0.44 


O.OB 


YTS (kg/cm 2 ) 
UTS (kg/ci 2 ) 
UEL (%) 


95 
90 
300 


100 
130 
550 


102 
131 
560 


108 
130 
500 


100 
90 
110 


134 
85 
90 


132 
130 
480 


133 
95 
90 


O.I. 


26.0 


26.1 


26.5 


25.5 


24.5 


24.7 


19.9 


30.5 


ft**£tt (ig) 


200 


190 


195 


190 


180 


39 


43 


48 


»it£Jg («) 


15.2 


14.0 


13.8 


12.5 


15.0 


4.3 


4.7 


7.8 



[0 04 9] 

A)M©R«»3-120a-*U7^ 

(ft) s£f*£, b) bs»©x*u> (^) mstettc 
a^At^mm^it-c^tsm^^ (i ) t ( i 

I ) ^©^3^IK^I^6J&SB0«ttitjiffl^-C 

*->-c. ( i ) m%mm&m%m^ 



#ka) jsat*. tsfltt*jiit*>&f*sshsfctf>. 

WJKtt. »»tttt©iai±R:»^l/. B (I 
I ) ^Oj»«JRI»j|IBW©SStt*»^0». ««« 

CisWt?*. iaft&SttS£#*£# ( I ) 



Cio) 

19 

fcu mKoxm&*-?S)t>. mmmm. ami*, mm 

jd (mfStws&LxwanF u »t>y*i»±u g 
^ts-sassffewiytiiS. c©j:5k:*»w©»» 



Bits 2 8 0 0 9 9 

20 

ib-ow^n, tttw. ma, if, gs&*. we, «t 



